Metformin attenuates cardiovascular and renal injury in uninephrectomized rats on DOCA-salt: Involvement of AMPK and miRNAs in cardioprotection.
Hypertension is associated with major cardiovascular (CV) and renal complications. The molecular intricacy by which hypertension leads to end organ damage is not known. To address this, we aimed to determine the effect of deoxycorticosterone acetate (DOCA) -salt (sodium chloride)-induced hypertension on the alterations in renin-angiotensin system, leading to CV and renal dysfunction in uninephrectomized male Sprague Dawley rats. MicroRNAs involved in this were also not yet explored. Metformin was used to delineate the role of AMPK in mitigating the hypertension-induced CV and renal dysfunction. Administering DOCA and offering saline to uninephrectomized rats, induced hypertension and associated abnormalities of diastolic dysfunction, CV and renal hypertrophy and fibrosis via activating local renin angiotensin system. Western blotting and RT-qPCR analysis of diseased heart revealed decreased SERCA2, p-AMPK, miR-146a, miR-99b and increased miR-155 and metformin administered, at dose of 300 mg/kg/day, for a period of 8 weeks prevented CV and renal damage. To our knowledge, we are the first to show that involvement of epigenetic alterations at microRNA level might be responsible for hypertension-induced cardiac dysfunction and metformin reverses these alterations.